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Abstract
Data Classification Using Data mining techniques is used for 
classify the data. Classification is performed on input data and 
returns a classifier tree as output. It is a two step process-In first 
step; a classifier is built describing a pre determined set of data 
classes or concepts. The model is constructed by analyzing data 
mining tuples described by attributes. In second step, the classifier 
is used for classification. The predictive accuracy of the classifier is 
estimated. It has been tested on different samples and was observed 
that the tuples are successfully classified. Data classification 
technique is capable of processing a wider variety of data and is 
growing in popularity. You’ll also find output that is much easier 
to interpret. By using this technique you’ll receive a decision 
tree that requires a series of binary decisions. Data Classification 
involves the following procedure that is user gives the trained set 
data to system, then system takes this data and create entropy set 
and then convert to data set and then select root node and then 
analyze all remaining nodes, then generate a decision tree.

Keywords
Data Classification, Data Mining, Classifier

I. Introduction
Data mining is the process of extracting hidden patterns from data. 
It is commonly used in a wide range of profiling practices, such as 
marketing, surveillance, fraud detection and scientific discovery. 
Data mining identifies trends within data that go beyond simple 
data analysis. Through the use of sophisticated algorithms, non-
statistician users have the opportunity to identify key attributes 
of processes and target opportunities. Data mining (sometimes 
called data or knowledge discovery) is the process of analyzing 
data from different perspectives and summarizing it into useful 
information. Data mining software is one of a number of analytical 
tools for analyzing data. It allows users to analyze data from 
many different dimensions and categorize it, and summarize the 
relationships identified. Technically, data mining is the process 
of finding correlations or patterns among dozens of fields in large 
relational databases [1].
Knowledge discovery provides explicit information about the 
characteristics of the collected data, using a number of techniques 
(e.g., association rules mining). Forecasting and predictive 
modeling provide predictions of future events, and the processes 
may range from the transparent (e.g., rule-based approaches) 
through to the opaque (e.g., neural networks) [2].

A. Pre Processing
Once the objective for the KDD process is known, a target 
data set must be assembled. As data mining can only uncover 
patterns already present in the data, the target dataset must be 
large enough to contain these patterns while remaining concise 
enough to be mined in an acceptable timeframe. A common source 
for data is a data mart or data warehouse [15]. The target set is 
then cleaned. Cleaning removes the observations with noise and 
missing data.

B. Data
Data are any facts, numbers, or text that can be processed by a 
computer. Today, organizations are accumulating vast and growing 
amounts of data in different formats and different databases. This 
includes: 

Operational or transactional data such as, sales, cost, inventory, 1. 
payroll, and accounting
Nonoperational data, such as industry sales, forecast data, 2. 
and macro economic data 
Meta data - data about the data itself, such as logical database 3. 
design or data dictionary definitions [15].

C. Interpreting the Results
The final step of knowledge discovery from data is to evaluate the 
patterns produced by the data mining algorithms. Not all patterns 
found by the data mining algorithms are necessarily valid. It is 
common for the data mining algorithms to find patterns in the 
training set which are not present in the general data set, this is 
called over fitting. To overcome this, the evaluation uses a “test 
set” of data which the data mining algorithm was not trained on. 
The learnt patterns are applied to this “test set” and the resulting 
output is compared to the desired output. For example, a data 
mining algorithm trying to distinguish spam from legitimate 
emails would be trained on a “training set” of sample emails. 
Once trained, the learnt patterns would be applied to the “test 
set” of emails which it had not been trained on, the accuracy of 
these patterns can then be measured from how many emails they 
correctly classify. A number of statistical methods may be used to 
evaluate the algorithm such as ROC curves. If the learnt patterns 
do not meet the desired standards, then it is necessary to reevaluate 
and change the preprocessing and data mining. If the learnt patterns 
do meet the desired standards then the final step is to interpret the 
learnt patterns and turn them into knowledge [3].

D. Introduction to Decision Trees
Decision tree is one of the models for classifying the given set of 
data. This model can be design using a technique called Decision 
Tree Induction. A tree is a collection of nodes for selecting an 
attribute at a node. We have to calculate the information gain 
for every attribute and the attribute with the more information 
gain is placed at that node. For information gain, we subtract the 
value of entropy from the value of expected information. A tree-
shaped structure that represents a set of decisions. These decisions 
generate rules for the classification of a dataset. Tree where internal 
nodes are simple decision rules on one or more attributes and 
leaf nodes are predicted class labels. This technique is capable of 
processing a wider variety of data and is growing in popularity. 
You’ll also find output that is much easier to interpret. By using 
this technique you’ll receive a decision tree that requires a series 
of binary decisions[1-16]. Decision tree learning, used in data 
mining and machine learning, uses a decision tree as a predictive 
model which maps observations about an item to conclusions 
about the item ‘s target value and these are shown in Fig 1. More 
descriptive names for such tree models are
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Classification trees 1. 
Regression trees2. 

1. Regression Trees
Regression tree is built through a process known as binary recursive 
partitioning. This is an iterative process of splitting the data into 
partitions, and then splitting it up further on each of the branches. 
Initially all of the records in training set (the pre-classified records 
that are used to determine the structure of the tree) are together 
in one big box. The algorithm then tries breaking up the data, 
using every possible binary split on every field. The algorithm 
chooses the split that partitions the data into two parts such that 
it minimizes the sum of the squared deviations from the mean in 
the separate parts. This splitting or partitioning is then applied 
to each of the new branches. The process continues until each 
node reaches a user-specified minimum node size and becomes 
a terminal node [3]. 

2. Classification Trees
In these tree structures, leaves represent classification and branches 
represent conjunctions of features that lead to those classifications. 
In decision theory and decision analysis, a decision tree is a graph 
or model of decisions and their possible consequences, including 
chance event outcomes, resource costs, and utility. It can be used 
to create a plan to reach a goal. Decision trees are constructed in 
order to help with making decisions. A decision tree is a special 
form of tree structure. Another use of trees is as a descriptive means 
for calculating conditional probabilities [16]. Each interior node 
corresponds to a variable; an arc to a child represents a possible 
value of that variable. A leaf represents a possible value of target 
variable given the values of the variables represented by the path 
from the root [4]. 

Fig. 1: Decision Tree Model

A decision tree is a model of the data that encodes the distribution 
of the class label (again the Y) in terms of the predictor attributes. 
It is a directed acyclic graph in the form of a tree. The top node 
represents all the data. The classification tree algorithm concludes 
that the best way to explain the dependent variable, play, is by 
using the variable “outlook”. Using the categories of the variable 
outlook, three different groups were found [1-16]: 

One that plays golf when the weather is sunny• 
One that plays when the weather is cloudy, and• 
One that plays when it’s raining.• 

David’s first conclusion: if the outlook is overcast people always 
play golf, and there are some fanatics who play golf even in the 
rain. Then he divided the sunny group in two. He realized that 

people don’t like to play golf if the humidity is higher than seventy 
percent. Finally, he divided the rain category in two and found that 
people will also not play golf if it is windy. And lastly, here is the 
short solution of the problem given by the classification tree:
David dismisses most of the staff on days that are sunny and humid 
or on rainy days that are windy, because almost no one is going to 
play golf on those days. On days when a lot of people will play 
golf, he hires extra staff. The conclusion is that the decision tree 
helped David turn a complex data representation into a much 
easier structure [1-16].

II. Background
Human capabilities of both generating and collecting data have 
been increasing rapidly in the last several decades. Contributing 
factors include the computerization of any business, scientific 
and government transactions, and advances in data collection 
tools ranging from scanned text and image platforms to satellite 
remote sensing systems. In addition, popular use of the World 
Wide Web as a global information system has flooded us with 
a tremendous amount of data and information. This explosive 
growth in stored data has generated an urgent need for new 
techniques and automated tools that can intelligently assist us 
in transforming the vast amounts of data into useful information 
and knowledge [1-16].
Knowledge Discovery in Databases (KDD) is the automated 
extraction of novel, understandable and potentially useful 
patterns implicitly stored in large databases, data warehouses 
and other massive repositories. KDD is a multi-disciplinary field, 
drawing work from areas including database technology ,artificial 
intelligence, machine learning, neural networks, statistics ,pattern 
recognition, information retrieval, high performance computing 
and data visualization.
Knowledge Discovery in Databases (KDD) is a process consists 
of finding useful information and patterns in data where as Data 
mining is the use of algorithms to extract the information and 
patterns derived by the KDD process.
The KDD process consists of the following five steps.
Selection: The data needed for the data mining process may be 
obtained from many different and heterogeneous data sources. 
Preprocessing: Erroneous data may be corrected or removed, 
whereas missing data must be supplied or predicted.
Transformation: Data from different sources must be converted 
into a common format for processing.
Data mining: Based on the data mining task being performed, 
this step applies algorithms to the transformed data to generate 
the desired results.
Interpretation/Evaluation: How the data mining results 
are presented to the users is extremely important because the 
usefulness of the results is dependent on it. Various visualization 
and GUI strategies are used at this last step.

III. Structure
In general, data mining tasks can be classified into two categories: 
descriptive and predictive. Descriptive mining tasks characterize 
general properties of the data in the database. Examples include 
association rule discovery and clustering. On the other hand, 
predictive mining tasks perform inference on the current data 
in order to make predictions. Examples of predictive mining 
tasks include classification and regression [1-16]. The intent and 
purpose of the present dissertation system is to present the required 
specification for the project entitled “Data classification using 
data mining techniques”. The language and nature of this SRS 
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document shall be concise and technical knowledge of reader shall 
not limit its comprehension. In this system the methodology of 
using ID3 algorithm for data classification is reviewed. The work 
is extended to study ID3algorithm in classifying the tuples. The 
algorithm is applied on data tuples and output is a classified tree. 
In many institutes, now-a-days manual thing are being taken. 
It means if a data is to be classified then manually each tuple is 
considered ant then the process of classification is done. It creates 
a lot of problems when the tuples are more.  In the system 
proposed by us, an algorithm is used to classify the data. Whenever 
the data needs to be classified, the algorithm is implemented and 
then the tuples are classified. It resolves many problems. Data 
mining task can be performed using Classification, Regression, 
Prediction, Clustering and Association rules. Association rule 
mining searches for interesting relationships among items in a 
given data set [15].

Fig: 1 Integrated Data Mining Architecture

A. Algorithm Explanation
Algorithm for Decision Trees
ID3 (Examples, Target_Attribute, Attributes)
Create a root node for the tree
IF all examples are positive, Return the 
single-node tree Root, with label = +
If all examples are negative, Return the 
single-node tree Root, with label = -
If number of predicting attributes is empty, 
then Return the single node tree Root, with 
label = most common value of the target 
attribute in the examples
Otherwise Begin
A  The Attribute that best classifies 
examples
Decision Tree attribute for Root  A
For each positive value, vi, of A,
Add a new tree branch below Root, 
corresponding to the test A = vi
Let Examples(vi), be the subset of examples 
that have the value vi for A
If Examples(vi) is empty
Then below this new branch add a leaf node 
with label = most common target value in the 
examples
Else below this new branch add the sub 
tree ID3 (Examples(vi), Target_Attribute, 
Attributes – {A})
End
Return Root

Calculation of Information Gain
If we first partition T on the basis of the value of a non-categorical 
attribute X into sets T1, T2, .., Tn then the information needed to 
identify the class of an element of T becomes the weighted average 
of the information needed to identify the class of an element of 
Ti, i.e. the weighted average of Info (Ti): 

In the case of our golfing example, for the attribute Outlook we 
have 
Info (Outlook, T) = 5/14*I (2/5, 3/5) + 4/14*I (4/4, 0) + 5/14*I 
(3/5, 2/5)  = 0.694
Consider the quantity Gain(X, T) defined as Gain(X, T) = Info (T) - 
Info(X, T). This represents the difference between the information 
needed to identify an element of T and the information needed 
to identify an element of T after the value of attribute X has been 
obtained, that is, this is the gain in information due to attribute 
X.
Pruning: Pruning is a term in mathematics and informatics which 
describes a method of enumeration, which allows cutting parts of 
a decision tree. Pruned parts of the tree are no longer considered 
because the algorithm knows based on already collected data (e.g. 
through sampling) that these sub trees do not contain the searched 
object. The decision tree is simplified by removing some decisions 
and it is shown in fig. 2.

Fig. 2: Tree Before Pruning

When a decision process is related to the selection of a flower, 
then the branch with the shape is irrelevant and not related to 
the flower branch. Hence that particular branch can be pruned to 
improve performance and it is shown in fig. 3.

Fig. 3: Tree After Pruning
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IV. Implementation and Results
Implementation is the stage where all the planned activities are put 
into action. The most crucial stage in achieving a new successful 
system and in giving confidence on the system for the users that will 
work efficiently and effectively. The system can be implemented 
only after through testing and if it is found to work according to 
the specification. It involves careful planning, investigation of the 
current system and its constraints on implementation. We have 
implemented the following classes and the results are shown in 
Table1. 

A. Binary Node Class
This class identifies the nodes and calculates the information gain 
and finally keeps the node in the correct place.

B. Calling Class
It is the main class in the program. It is the class from which we 
will call the entire program called decision tree, it consists of the 
coding regarding designing of screens.

C. Decision Tree
This tree makes use of binary node class and based on that class 
it creates the tree
Table 1 Input and analysis report

INPUT
a,b,c
1,hardware,good
2,software,bad
3,software,bad
4,software,good
5,hardware,good
6,hardware,bad
7,software,bad
8,software,good

V. Conclusion
“Data Classification Using Data Mining Techinques” has been 
developed after a detailed study of the existing manual system. 
After the completion of the coding of the projects, the developed 
application was tested on different kinds of tables with different 
inputs to check the accuracy of the data manipulation from single 
window and their associated outputs. This system is advantageous 
and highly useful, overcoming the conventional techniques, which 
were not easy. Moreover, it takes lot of time to learn how to 
use a console to each and every database and start working on 
large amount of data. The software developed eradicates all those 
hurdles and easy to use and satisfies all the necessary formalities. 
It has been developed with systematic design principles confirming 
to the step of the system development life cycle. The system has 
been modularly developed and implemented interrelation between 
the modules and thereby overcoming the drawbacks of the manual 
system. The software is user friendly for both the users and the 
administrator.
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